In Britain today, approximately 1 million people have diabetes, a large number of whom have some form of retinopathy. Diabetic eye disease is the leading cause of blindness in the working population of the western world. Although microvascular disease is an important cause of morbidity in diabetes, diseases of the larger arteries and the heart are responsible for well over half of all deaths in diabetic patients'. A number of independent studies have reported an elevated blood and plasma viscosity in diabetes mellitus resulting from increased plasma protein concentrations/, which may contribute to the deterioration of an already existing retinopathy. Many rheological studies have been performed in vitro to look at blood flow in diabetics, with some early studies claiming to find a decrease in erythrocyte deformability in these patients; this has important consequences, since poorly deformable erythrocytes could cause vessel wall damage which could contribute to diabetic microangiopathy. However, these early measurements of erythrocyte deformability in diabetics were controversial, with suggestions that those filtration studies which showed impaired filterability were more likely to be an artefact due to leukocyte contamination'. Micropipette studies have, with one exception, detected either very subtle or no abnormalities in the rheological properties of erythrocytes in diabetics/, Rheological studies in diabetics must take into account the heterogeneous nature of the disease in respect to its severity, duration, insulin dependence and degree of metabolic control. Abnormal erythrocyte rheology in diabetes is also believed to be the result of prolonged exposure to ischaemia and/or vascular damage, and any haemorheological changes may be accompanied by changes in adhesiveness of the cells to endothelium. Diabetic erythrocytes are more adhesive to cultured endothelium than normal erythrocytes". Increase in plasma fibrinogen and fibronectin in diabetics may exacerbate this phenomenon of adherence to vascular endothelium 2 . In fact, the degree of adhesiveness of erythrocytes to cultured endothelial cells was shown to be correlated with the extent and severity of diabetes mellitus''.
As blood flows through the vascular network, there are large changes in vessel diameter and concomitant changes in the factors that control flow resistance. It is in the small diameter vessels, the capillaries, that the transport function of blood is realized, and the flow properties of individual cells become dominant in determining blood flow. The geometry of the vascular network also comes into play, with the flow behaviour of leukocytes in narrow vessels having a significant influence on the distribution of blood cells at branch points or bifurcations. Alterations in bifurcation geometry with ageing correlated with a reduced arterial density in the retina. Both ageing and hypertension were independently associated with a reduced branching angle at bifurcations, and since the bifurcation angle is proportional to the number of blood vessels, a reduced number of vessels with age and hypertension is suggested. This disadvantageous branching geometry seen in the human retinal vasculature imply increased power costs of blood transport and uneven distribution of shear forces through this vascular tree". Measurement of capillary flow in diabetes, as measured by erythrocyte velocity in nail-fold capillaries, was increased in post pubertal non-insulin dependent diabetics as compared to controls; capillary pressure was also measured,' and found to be higher in insulin dependent diabetics at risk of diabetic nephropathy but not in patients of equivalent disease duration remaining free of complications 7 . Interestingly, patients with diabetic nephropathy had a decreased capillary flow.
The duration of diabetes and quality of diabetic control are important determinants of microvascular disease, and new information from the diabetes control and complications study (DCCT) showed unequivocal benefit of improved glycaemic control in delaying the onset of retinopathy, and also delaying the progress of retinopathy in those with existing diseases. With regards to pregnancy, glycaemic control is important and should preferentially be achieved well before pregnancy. Data showed that during pregnancy, patients with retinopathy should be seen twice as often as those \\0 ithout; the severest retinopathy at the onset of pregnancy has the worst prognosis 9 . The lesions of diabetic retinopathy can be grouped into those associated with background, preproliferative and proliferative retinopathyl". Background retinopathy is linked to capillary basement membrane thickening, pericyte degeneration, aneurysmal kinking and focal closure, and progress to the preproliferative phase appears to be a consequence of increasing capillary closure and resultant tissue hypoxia. The appearance of cotton-wool spots, indicating retinal ischaemia, commonly precedes the neovascularization of the proliferative stage. Neovascularization of the periphery and, particularly, the optic disc, are the cause of the visual complications, due to vitreous retraction which' leads to preretinal haemorrhage and vitreous haemorrhage, and to traction and detachment of the retina. Maculopathy is heralded by rings of hard exudates as a result of lipoprotein deposition at the interface approaching the fovea. Macular oedema is associated with increasing duration of diabetes, being commoner in older-onset diabetic patients than younger-onset (although the rates in older and youngeronset groups are comparable in patients with proliferative retinopathy). Early ophthalmic referral is indicated for maculopathy, and it is now possible to treat the sightthreatening complication of macular oedema, using laser photocoagulation to seal points of capillary leakage. The use of photocoagulation is a highly successful technique in reversing neovascularization in 80% of patients if carried out adequately and before the development of complications. The development of new lasers which are cheaper, more reliable, and allow more selective wave-length selection undoubtedly mean that the aims of the St Vincent's declaration are within reach. Vitreo-retinal surgery is indicated for visually disabling vitreous haemorrhage, traction retinal detachment involving the macula and intraocular neovascular proliferation which is not controllable with standard laser photocoagulation. Although satisfactory anatomical results can be achieved in the majority of cases, vitreous surgery is time consuming and expensive, and the visual outcome varies with the severity of the underlying retinopathy and the duration of retinal detachment11.
Screening for diabetic retinopathy is considered essential to prevent blindness and the importance of accurate and early detection of treatable diabetic retinopathy is of paramount importance. In a continuing assessment of general practitioners at Highview Surgery, Potters Bar, UK, a low rate of eye screening was identified as a common problem in primary care diabetic clinics. The effectiveness of eye screening can also be a problem, and although GPs without special training can usually identify patients without retinopathy correctly, only about 50% of patients with retinopathy are identified correctly. Special training for GPs would be a desirable option, as most GPs are keen to provide diabetic care, have well-defined patient populations, and offer the advantage of familiar setting to patients. In the light of the fact that no national screening programme currently exists, the establishment of a comprehensive screening programme is desirable. Local needs and resources must be assessed in the community. Initial and continuing education of screeners is essential and should go hand-inhand with quality assurance. Diabetes is a common, chronic disease, whose optimal management demands an integrated and well coordinated effort from a number of sources. A multi-disciplinary approach is essential to achieve the WHO target of reducing new blindness from diabetes by one-third over 5 years.
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